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ABSTRACT

Common genotypes and update data of the prevalence of a-thalassemias were
determined in 638 northern Thai primigravidarum. Standard methods for gene analysis,
gap-polymerase chain reaction (PCR) and PCR-restriction fragment length
polymorphism (RFLP), were used for the identification of a-thalassemia genotypes.
The overall prevalence of a-thalassemias was 35.89% (229/638 samples) and could be
classified into: 1) deletional HbH disease (-->4/-037) for 18 samples (2.82%);
2) heterozygous of-thalassemia --SEA  type (--S*aa) for 78 (12.23%);
3) heterozygous o-thalassemia -o37 type (-a7/aar) for 99 (15.52%); 4) homozygous
a*-thalassemia -a®’ type (-o®’/-a7) for 5 (0.78%); 5) heterozygous o*-thalassemia
-a*? type (-a*?/aa) for 2 (0.31%); and 6) heterozygous HbCS (a“o/aa) for 27
(4.23%). Due to the still high prevalence of a-thalassemias and the limitation of the
standard methods, a simple and practical method was essentially developed for the
determination of a-thalassemia genotypes. Analysis of a-thalassemia genotypes
coupled with genetic counseling for the high risk couples should enable the effective
prevention and control of this genetic disorder. Previous studies reported the
immunoassay using monoclonal antibody for the detection of Hb Bart’s (y4) in blood
circulation for the presence of different genotypes of o-thalassemias. However, there

were disadvantages of hybridoma secreting monoclonal antibody that might be
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gradually lost the synthesis and secretion of monoclonal antibody during long-term
cultivation. Recombinant DNA technology seemed to be a good choice to solve the
mentioned problems. This technology was used to generate a novel recombinant scFv
antibody derived from mouse hybridoma producing monoclonal antibody highly
specific to Hb Bart’s. The genes encoding variable regions of the heavy (VH) and light
(VL) chains were cloned and identified by DNA sequencing. The Vn and VL genes
were connected via a short linker to form the full length Vu-linker-V. construct and
ligated into pET28a(+). The His tag-scFv fusion protein was expressed in E. coli and
purified by affinity chromatography. The recombinant scFv antibody was mostly
expressed as inclusion bodies with the predicted molecular weight of 28 kDa.
After purification and refolding, the yield of scFv antibody was estimated to be about
1 mg per liter of bacterial culture. This scFv antibody was very specific by reacting
with Hb Bart’s (y4) but not cross-react with HbA (02f2), HbF (0zy2), HbS (02B2%),
HbE (02B2F), HbA2 (0282) and HbH (Bs), as determined by Western blot and indirect
ELISA. The detection sensitivity of this scFv antibody was 5 ug/ulL of Hb Bart’s, as
determined by dot blot ELISA. The affinity constant of scFv antibody to Hb Bart’s was
8.31 + 1.28 x 10° M7, as evaluated by indirect ELISA. The produced scFv antibody
with high specificity to Hb Bart’s might be used as an alternative to the parent
monoclonal antibody. This novel recombinant scFv antibody might be useful in
development of a sensitive and specific immunoassay for diagnosis of a-thalassemias in

population.



